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F I G. 2 



LONG FOCUS OPTICAL SYSTEM 4 : COMPUTER 

2 : CCD CAMERA J ^41 



\ 



^ CONTROLLER 



FOCAL LENGTH ADJUSTING 
MEANS 



TIMING CONTROL MEANS 



41a 
b 



IMAGE CAPTURE MEANS 

3: 



42 



5 : LASER LIGHT 
INPUT MEANS 



IMAGE PROCESSING MEANS 
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1 OUTPUT 
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INPUT "DISTANCE TO FLUID TO BE MEASURED" 



INPUT ROUGH "MAXIMUM FLOW VELOCITY Vmax (m/s) 
OF FLUID TO BE MEASURED 



i 



CALCULATE AND DISPLAY FOCAL LENGTH f OF 
OPTICAL SYSTEM" SO THAT MOVING DISTANCE 
BETWEEN TWO IMAGES RANGES FROM ABOUT 5 PIXELS 
TO ABOUT TOO PIXELS (OR ABOUT 5 % TO 
ABOUT 10 % OF TOTAL NUMBER OF PIXELS) 



i 



SET OPTICAL SYSTEM 



I 

MEASUREMENT OF FLOW FIELD 
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INPUT " DISTANCE TO FLUID TO BE MEASURED" 



SIO 



AUTOMATICALLY INPUT INITIAL VALUE OF 
"MAXIMUM FLOW VELOCITY Vmax (m/s)" OF 
FLUID TO BE MEASURED (FOR EXAMPLE, 30 m/s) 

(THIS INITIAL VALUE IS MAXIMUM FLOW VELOCITY OF CASE OF 
"SMALLEST FOCAL LENGTH (FOR EXAMPLE. 50 mm) ' FROM AMONG 
PREPARED OPTICAL SYSTEMS) 



C 



Yes 

Vmax (NEW) = Vmax (OLD) x p 

(p REPRESENTS RELAXATION 
COEFFICIENT. FOR EXAMPLE, 
p = 0. 5) 



No 



S11 



CALCULATE AND DISPLAY "FOCAL LENGTH f OF 
OPT I CAL SYSTEM" SO THAT MOV I NG D I STANCE 
BETWEEN TWO IMAGES RANGES FROM ABOUT 5 
P I XELS TO ABOUT 1 GO P I XELS (OR ABOUT 5 % 
TO ABOUT 10 % OF TOTAL NUMBER OF P I XELS) 

(OPTICAL SYSTEM WITH SMALLEST FOCAL LENGTH IS 
SELECTED FIRST TIME) 
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MEASUREMENT OF FLOW FIELD 



I CALCULATION OF MAXIMUM FLOW VELOCITY "T 

4 



MOVING DISTANCE BETWEEN TWO IMAGES IS 
DETECTION LIMIT OR LESS? 



i No 



MOVING DISTANCE BETWEEN TWO IMAGES IS 
ABOUT 5 PIXELS TO ABOUT 100 PIXELS? 
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S17 



i Yes 



END 
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FIG. 6A FIG.6C 




ORIGINAL IMAGE APERTURE 140 mm 

(CENTER SHIELD RATE OF 35 %) 



F I G. 6 B F I G. 6 D 




APERTURE 140 mm APERTURE 140 mm 

(CENTER SHIELD RATE OF 0 %) (CENTER SHIELD RATE OF 50 %) 



BEST AVAILABLE COPY 
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FIG. 7 A 



FIG. 7 D 




ORIGINAL IMAGE 




APERTURE 140 mm 
(CENTER SHIELD RATE OF 50 %) 



FIG. 7 B 



FIG. 7 E 



APERTURE 140 mm APERTURE 70 mm 

(CENTER SHIELD RATE OF 0 %) (CENTER SHIELD RATE OF 0 %) 



FIG. 7 C 



APERTURE 140 mm 
(CENTER SHIELD RATE OF 35 %) 



BEST AVAILABLE COPY 
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FIG. 10 




FIG. 11 
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